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INTRODUCTION

The rock specimens collected for this study came from Bronx 

County. The rocks have their greatest compressive strength 

normal to the foliation. The denser amphibolites and gneisses 

(such as the Yonkers Gneiss), tend to fail violently in shear 

(Table 1). These rocks also tend to wear drill steel, tungsten 

carbide, and diamond bits excessively. The unconfined 

compressive strengths tabulated here may be applicable to similar 

rocks from the same formations throughout the greater New York 

area.

Unconfined compressive strength, an index of mechanical 

behavior, is widely used as part of the criteria for rock design 

(Attewell and Farmer, 1976; Jumikis, 1983).

TEST SAMPLES

The outcrop locations of the samples tested are (Fig. 1): 

GBW-25 gsmts* (Manhattan Schist) from 3rd Avenue between East 172 

and East 173 Streets. GBW-26 pqpbg* (Yonkers Gneiss) is from the 

north Bronx between the Major Deegan Expressway (1-87) and the 

freshwater marsh in Van Cortlandt Park. GBW-27 is an amphibolite 

from the Hutchinson River Group (Baskervi11e, 1982) [Hartland 

Terrane] along the Hutchinson River between the New England 

Thruway bridge and Boston Post Road bridge. GBW-13 wcdm* (Inwood 

Marble) is from an excavation at East 157 Street and Elton 

Avenue. GBW-30 gqpbs (Fordham Gneiss) is from the south side of 

East 176 Street between Anthony and Carter Avenues. GBW-31 

(Hutchinson River Group) a schistose gneiss, is from Pratt Avenue 

south of East 233 Street. GBW-A1 b-wgpbg* (Fordham Gneiss) is



from Sedgwick Avenue just off 1-87 near East 162 Street west of 

Yankee Stadium. GBW-A2 is an amphibolite from the gqpbs* member 

of the Fordham Gneiss near Carter Avenue on the westbound 

entrance of 1-95 from southbound Webster Avenue.

Generally, the schists and gneisses are moderately hard to 

cut. Where very hard quartzose bands or igneous intrusives are 

encountered, cutting tools will wear rapidly and cutting time 

will be increased. These rock units cause great wear on tunnel 

boring machine cutter discs as well as on diamond and tungsten 

carbide drill bits. Most of the amphibolites contain a minimum 

of fifty percent ferromagnesian minerals; the gneisses, except 

for the "schist" facies of the Fordham Gneiss, have a high quartz 

and feldspar content, generally ± seventy-five percent.

In Table 1 the samples labelled "schist" were obtained from 

a very schistose facies of the Fordham Gneiss. Biotite mica 

controls the foliation of this rock unit to a high degree as 

indicated by the weak shear strength obtained on sample GBW-30 

parallel to the strike (foliation) planes as contrasted to the 

strength normal to the foliation.

In the field the foliation planes have dip angles ranging 

from 18° to 78° for site GBW-13 to 90° at site GBW-A1. It should 

be recognized, therefore, that the strengths indicated in Table 1 

would be greatest in the direction normal to the foliation of 

these rocks, which can be highly variable under in situ 

conditions. Joints tend to be more closely spaced near faults 

and more widely spaced away from faults.



* The groups of lowercase letters are lithologic abbreviations 

that give the color, key minerals, and rock type. The rank order 

of the minerals used follows Winkler (1979).

LITHOLOGIC ABBREVIATION KEY (ALPHABETICAL)

b-wgpbg - _B_lack and ^_hite _garnet j^lagioclase Jriotite jjieiss; 

gqbps - _G_ray quartz Jriotite j)lagioclase _s_chist; gsmts - _G_ray 

_s_i 1 lima nit e jnuscovite _tpurmaline _s_chist; gspbg - Ja_ray _s_i 11 imani te 

jalagioclase Jri o t i t e _cj_n e i s s ; pqpbg - _P_ink quartz j^lagioclase 

^_iotite j_neiss; wcdm - ^hite _c_alcite _dolomite garble
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Figure 1. Geology of Bronx County, New York with the locations 

( ) of the samples (e.g. GBW-13) used in this study. 6-Oh = 

Cambrian and Ordovician Hartland Formation; 6-Oi = Cambrian and 

Ordovician Inwood Marble; Om = Ordovician Manhattan Schist member 

A;  m = Cambrian Manhattan Schist member C; Ygn = Proterozoic 

Yonkers Gneiss; Fgn = Proterozoic Forham Gneiss (undivided); PBM 

= Pelham Bay Member of the Hutchinson River Group (Hartland 

rocks).


